A 12-year-old, castrated male cat with a history of respiratory disease developed bilateral endophthalmitis, retinal detachment, and granulomatous choroiditis, and unilateral glaucoma, and was killed. Other lesions included granulomatous optic neuritis, myositis involving extraocular muscles, and focal retinitis. Light and electron microscopy showed many intracellular organisms, interpreted to be Histoplusmu. Granulomatous inflammatory lesions and organisms were present in lung, liver, lymphoid tissues, and adrenals.
in Spurr's medium. One-micrometer sections were stained with toluidine blue or Gomori's methenamine silver [9] . Thin sections were stained with uranyl acetate and Reynold's lead citrate, and examined in an electron microscope.
Results

Gross findings
The cat was thin, without body fat reserves. The right eye was markedly enlarged. On cut section, the diameter of the globe of the right eye was 2.5 cm and of the left eye 2.1 cm, measured along the meridional plane. There was bilateral retinal detachment, with the only points of attachment at the ora serrata and the optic disk ( fig. I ). Cloudy exudate was present in the vitreous cavity, including areas between the choroid and the detached retina. The lungs were mottled with diffuse, pale, grey to tan areas, and were of moderately-firm, rubbery consistency, particularly the diaphragmatic lobes. The liver was tan and enlarged, with many circumscribed, pale, solid to cystic areas up to 5 mm in diameter scattered throughout the parenchyma. The spleen was enlarged, with many pale fracture sites on the surface. The gastrointestinal tract contained scanty ingesta, and there was marked thickening of the intestinal wall. Subcutaneous and mesenteric lymph nodes were enlarged, with poorly delineated corticomedullary regions.
Histology
There was a severe granulomatous choroiditis and retinal detachment involving both eyes. Lesions were characterized by a marked infiltration of lymphocytic and histiocytic cells in the choroid, with virtual obliteration of the normal architecture, and proliferation of pigment epithelial cells. In some areas, the cellular infiltrate was one hundred or more cells in width ( fig. 2 ). Some lesions were characterized by hemorrhagic choroiditis, with concurrent infiltration by histiocytes and neutrophils. Neutrophils were scattered throughout the affected choroid, and leukocytes, macrophages, and pigment-bearing cells were scattered between the detached retina and choroid, and to a lesser extent, throughout the vitreous cavity. There were many vacuolated histiocytes containing abundant minute spherical to oval structures with a distinct center surrounded by a clear area and a distinct border ( fig. 3 ). PAS and silver stains showed these intracellular organisms to be 2 to 4 pm in diameter and circular, with a clearly delineated center and a distinct peripheral rim. Up to 20 organisms were present in the cytoplasm of some individual macrophages ( fig. 3 ).
In the detached retinas of both eyes, there were marked undulations and distortion of the normal architecture, and diffuse mononuclear cell infiltration in some areas, with lymphocytes predominating. The width of the neural retina varied in some areas, with moderate proliferation of capillaries, hyperplasia and hypertrophy of endotheiial cells lining vessels, and focal mononuclear cell infiltrates ( fig. 4 ). PAS showed histoplasma organisms scattered sparsely in the optic fiber and inner plexiform layers of the retina.
Electron microscopy of sections of choroid showed numerous circular structures 2 to 3.5 pm in diameter with electron-lucent and irregular electron-dense areas, and a peripheral halo of electron-lucent material in vacuoles of macrophages ( fig. 5, 6 ). The morphologic and staining properties of these organisms by light and electron microscopy were compatible with those described for Histoplusmu cupsulutum [3] . In the right eye only, there was an extensive histiocytic and lymphocytic cell infiltrate in the optic nerve, which obliterated the normal architecture, and many histoplasma organisms were found in inflammatory cells. The granulomatous inflammation extended into segments of the extraocular muscles and periorbital soft tissue adjacent to the sclera. Some segments of extraocular muscle had a granulomatous myositis, with marked lymphocytic and histiocytic cell infiltrates and partial to complete obliteration of the normal architecture of individual myofibers. Typical histoplasma organisms were present in scattered macrophages in affected muscle. Nerve trunks associated with affected extraocular muscle were spared from the inflammatory process. In general, the sclera was histologically normal, but with scattered foci of segmental separation of scleral fibers and mononuclear cell infiltration. The cornea and lens of both eyes were histologically normal and no organisms were found in the sclera, cornea, or lens. There was also a chronic conjunctivitis characterized by subepithelial lymphocytic infiltration.
The leptomeninges of the brain had sparse, scattered aggregates of lymphocytes and histiocytes. The lung showed a diffuse, disseminated chronic interstitial pneumonitis characterized by thick alveolar septa and infiltration with mononuclear and a sprinkling of polymorphonuclear cells. PAS showed many H. cupsulutum organisms in macrophages. There was a focal interstitial myocarditis and chronic granulomatous hepatitis, characterized by diffuse lymphocytic and histiocytic cell infiltrations in the periportal regions and throughout the parenchyma of individual lobules. In some areas, the infiltrate obliterated the normal architecture of the liver. Many PASpositive organisms were present in the cytoplasm of Kupffer cells and free macrophages. The spleen had prominent lymphoid follicles, and scattered macrophages in the sinusoids contained histoplasma organisms. In subcutaneous lymph nodes, there was a marked granulomatous lymphadenitis. Some histiocytic cells in the medullary and peripheral sinuses contained histoplasma organisms. In the adrenal gland, a granulomatous inflammatory reaction involved the subcapsular and interstitial regions of the cortex and medulla. Moderate hyperplasia of Peyer's patches was evident in the intestine, but few organisms were seen. A few histoplasma-bearing histiocytic cells were present in the bone marrow.
Discussion
I know of no previously reported cases of feline histoplasmosis in Canada. Histoplasmin sensitivity, however, has been found among the human population, and winter climates apparently do not kill the fungus [2] . Canine histoplasmosis has been found in Ontario, and the importance of the dog as a sentinal animal in areas where H. capsulutum may occur as a soil-borne infection has been emphasized [2] . Current reports suggest that cats are less susceptible than dogs [6, 101. In one study, H. cupsulutum was isolated from several cats sampled in Virginia. There were no characteristic lesions associated with the isolation of the organism, however, and histoplasma was not demonstrated microscopically in tissues from these cats [ 101. A recent study of histoplasmosis in three cats in Kansas reported granulomatous pulmonary lesions, and microscopic examination showed histoplasma organisms in the lungs [5] . The distribution and extent of lesions varied in the three cats and included focal granulomatous dermatitis, focal hepatitis, mycotic osteomyelitis and granulomatous lymphadenitis. Eyes from two cats were examined histologically; they were normal in one. The second cat had bilateral granulomatous chorioretinitis with retinal detachment [5] . Choroiditis was seen recently in another case of disseminated histoplasmosis in a cat [4] . No mention was made of lesions in other structures such as optic nerve and periorbital tissue.
Deep seated mycotic infections involving the eye have been reported for a variety of fungi, usually associated with a more generalized infection. In one report of ocular lesions in two dogs with disseminated coccidioidomycosis, one eye of each dog was affected, with granulomatous uveitis, retinitis, and keratitis [ 141. A report on blastomycosis in a coonhound with bilateral ocular involvement described retinal detachment, subretinal exudation and leukocytic infiltration, granulomatous optic neuritis, retinitis, and secondary glaucoma [ 151. A case of feline cryptococcosis, with extension of the granulomatous inflammatory process along the leptomeninges of the optic nerves and invasion of the optic disk and adjacent choroid, has been described [8] . Granulomatous lesions of cryptococcal infection in the canine eye also have been described [ I I]. In the deep mycoses, the presence of disseminated lesions indicates a generalized disease, and invasion of the eye may occur as a hematogenous infection. In view of the frequent involvement of the optic nerve, however, the organism could invade the eye locally via this route. In this cat, the localization of the organisms in the optic fiber and ganglion cell layers of the retina with concurrent optic neuritis indicates that neurogenous spread may occur.
Ocular histoplasmosis does occur in man, usually associated with hemorrhagic or nonhemorrhagic macular lesions, diskiform detachment of the sensory retina, and choroidal scarring [ 121. Organisms usually are not demonstrable in the affected human eye. Occasionally, a progressive, granulomatous form of ocular histoplasmosis occurs in man, sometimes with concurrent involvement of the lung, liver, and spleen [ 131. In general, lesions in this feline case are similar to those seen in the granulomatous form of ocular histoplasmosis in man [ 131.
